Introduction
Statistical prediction systems for tropical cyclone motion are classified into two large groups. Using synoptic predictors such as 500 mb heights, regression equations were developed by Neumann and Lawrence (1975) and Nomoto et al. (1976) . On the other hand, Neumann (1972) developed the CLIPER system for the Atlantic area tropical cyclones using empirical predictors such as climatology and persistence. The CLIPER system is promptly feasible after the determination of tropical cyclone position, even before the synoptic analysis has completed. We developed the regression equations for the tropical cyclones in the western North Pacific applying the similar techniques used in the CLIPER system. The system referred to as the PC (persistence and climatology) method is derived from purely empirical predictors.
Data and potential predictors
The data in this study were extracted from Geophysical Review published by Japan Meteorological Agency.
Tropical storms and typhoons occurring during the period from August 16 to October 15, 1951 through 70 and being located in the area shown in Fig. 1 were examined.
In order to insure a homogeneous data set for each prediction period, 12 through 48 hours, all tropical cyclones with recorded life histories of equal to or less than four days were eliminated from the dependent data set. Of the 115 tropical storms and typhoons , a total of 771 cases of 12-hourly (00 and 12 GMT) data were available. system and those in PC method are that: 1) the acceleration parameters are introduced in the PC method, 2) the central surface pressures are used for the intensity parameters in the PC method instead of the maximum wind near the storm center in the CLIPER system, 3) second-and third-order products and crossproducts of the basic predictors were used in the CLIPER system but not in the PC method.
Development of regression equations
Using the data set mentioned above, the linear regression equations were developed by a stepwise screening technique.
The equations are to predict the latitudes and longitudes of the positions of tropical cyclone centers for the periods up to 48 hours in 12-hour steps. The screening process was terminated when the contribution to variance reduction became less than 0.1 per cent.
Take the 24-hour predictions, for example, the following 11 parameters were selected as significant predictors.
Lat00, Lon00 It should be also noted that the day number (Date) was selected for each component of the prediction equations. This is important because future motion of a storm is related not only to the latest motion but also to seasonal change of storm tracks. As seasons go on, tropical cyclones tend to move northwards readily and shifts its course eastwards because the subtropical anticyclone becomes weaker.
These interpretations on the regression equations obtained by the screening process are in good agreement with the features of storm tracks generally known in synoptic meteorology.
Test with independent data
An independent data set of 123 predictions of 18 tropical storms and typhoons from August 16 to October 15, 1971 through 1974 was used to test the derived regression equations. Table 2 shows the root mean square errors of the predicted latitudes and longitudes. For example, the root mean square errors of 
